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May 2012 1  Abstract 
2  In the Eastern portion of the United States, geographically sympatric rodents Microtus 
3  pennsylvanicus and Peromyscus spp. have been found to segregate themselves from one 
4  another at the stand level. Thus, we characterize them as being locally allotopic. While the 
5  existence of this allotopy is commonly recognized, its source is  not as well understood. Many 
6  sympatric species compete for the same food resources, and this interspecific competition 
7  motivates segregation from one another. However, it has been consistently documented that 
8  M. pennsylvanicus and Peromyscus spp. consume markedly different foods, so it is highly 
9  unlikely that they are in competition for these particular resources. Sympatric species have also 
10  been found to separate themselves from one another across different microhabitat types. Thus, 
11  the goal of this study was to determine whether the allotopy present between M. 
12  pennsylvanicus and Peromyscus spp. can be attributed to varying preferences for microhabitat. 
13  This study was conducted on the Ball State University Cooper Farm  property in MunCie, Indiana 
14  in Delaware County. From September of 2011 to March of 2012, Sherman live-trapping for M. 
15  pennsylvanicus and Peromyscus spp. was conducted in prairie and forest environments. 
16  Microhabitat data were collected on soil volumetric water content, ground cover, vegetation 
17  density, vegetation height, and litter depth at successful trap sites and at an equivalent number 
18  of trap sites where target species were not found. The results of our study show that M. 
19  pennsylvanicus and Peromyscus spp. did not prefer different microhabitats. However, due to 
20  the overall homogeneity of our study site, we propose that we were unintentionally trapping 
21  within a single microhabitat type.  Since Peromyscus spp. were present in high numbers, and M. 
22  pennsylvanicus were virtually absent from our study site, we propose that M. pennsylvanicus 
1 23  were indeed occupying differing microhabitats, possibly not within our study site. This is 
24  supported by our findings that M. pennsylvanicus did not show preference for particular 
25  microhabitat characteristics within our study site. 
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3 58  Author's Statement 
59  It is generally accepted that Meadow Voles (Microtus pennsylvanicus) and mice of the 
60  Peromyscus genera occupy the same geographic locations (e.g. forest) but often segregate 
61  themselves from one another at the habitat level. Because they have different diets, it is 
62  unlikely that they separate themselves due to competition for food resources. The goal of this 
63  study was to determine whether this separation occurs because these anima Is  prefer to 
64  conduct their daily activities in different areas (microhabitats). While numerous studies have 
65  been conducted on the geographic relationships of these rodents, comparatively few have been 
66  conducted on their microhabitat interactions. None have been conducted on a Ball State 
67  University property. Thus, knowledge gained from this study will be of benefit to future efforts 
68  made by Ball State University students. 
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4 77  Chapter 1: Introduction and Literature Review: 
78  INTRODUCTION: 
79  Of the over 5,000 mammalian species present on earth, 2,052 are rodents.  (Trani et al. 
80  2007). These organisms inhabit nearly every terrestrial habitat and can be found all over the 
81  world. In the United States alone there exist 218 species of rodents (Trani et al. 2007). Due to 
82  their widespread distribution and high population numbers, these "gnawing mammals" play 
83  varied and essential roles within the ecological community. Rodents can  be important prey 
84  species, fur bearers, disease carriers, and can even affect their habitat at the landscape level 
85  (Whitaker et al. 1998). 
86  In both laboratory and field environments, these animals serve as surrogates for other 
87  species of interest and are studied with the goal of gleaning knowledge that can  be applied on 
88  an ecologically larger scale (Hedges 2002). Since they are small in size and exhibit fast 
89  reproductive strategies, rodents are easy to maintain in a laboratory setting. The similarity of 
90  the mouse genome to that of humans combined with its susceptibility to mutation makes mice 
91  an effective model organism for human disease research (Twyman 2002). Rodents' 
92  effectiveness as model organisms in combination with their high population numbers make 
93  rodent species frequent subjects of scientific inquiry.  Despite this high level of interest, the 
94  amount of knowledge that has been gleaned on these organisms is relatively low (Getz 1960). 
95  The large amounts oftime and effort required and the comparatively low capture success rate 
96  (e.g. Seagle 1985) of small mammal live-trapping ultimately limits the information that can be 
5 97  gained from any individual study. As such, many small mammal studies utilize similar theories 
98  or methodologies in an attempt to generate one large comprehensive knowledge base. 
99  One area of small mammal study that is lacking is that of microhabitat preference. 
100  Based on its particular ecological needs, an organism will conduct its temporal activities in areas 
101  with specific structural or chemical characteristics {Morris 1987}. These preferences are often 
102  similar across all the members of a given species in a given area. While the knowledge that such 
103  microhabitat selection exists among rodents is generally accepted, questions and discrepancies 
104  still exist within this area of study. There is particular interest in determining which particular 
105  microhabitat characteristics these animals select for and whether they segregate themselves 
106  interspecifically based upon these preferences {M'Closkey 1975a}. 
107  UTERATURE REVIEW: 
108  Species of Interest: 
109  The two types of rodents with which this study was concerned were deer mice, 
110  belonging to the genus Peromyscus, and Meadow Voles {Microtus pennsylvanicus}. Both have a 
111  widespread distribution across the eastern United States and have previously been detected in 
112  multiple studies conducted at our site.  Each of these rodents belongs to the taxonomic class 
113  Mammalia, to the order Rodentia, and to the family Muridae. As such, they are classified at 
114  murid rodents {Trani et al. 2007}. Peromyscus spp. belong to the genus Peromyscus, while M. 
115  pennsylvanicus belongs to the genus Microtus. As such, voles of this genus are commonly called 
116  microtine rodents {Feldhamer 2003}. 
6 117  Two species of Peromyscus spp. can  be found at our study site. The White-Footed Mouse 
118  (Peromyscus leucopus) is most commonly associated with forested areas, although it has been 
119  found in nearby grassy and agricultural environments. Its tail comprises less than half of  the 
120  organism's total length, which ranges from 130 to 205 mm (Lackey 1985). Its tail is less hairy 
121  than that of other mice in its genus, and is variable in color. The dorsal pelage is grey to orange-
122  brown, the mid-dorsum is darker in color, and the venter is white (Whitaker et al. 1998). The 
123  Deer Mouse (Peromyscus maniculatus) occupies a wide variety of habitats, from high elevation 
124  coniferous forests to cultivated croplands and grassy habitats (Trani et al. 2007). This mouse 
125  exhibits more morphological and ecological variation than its woodland counterpart. Adults of 
126  this species have an orange to red-brown dorsum and a white venter (Wilson and Ruff 1999). 
127  The tail is hairy, and comprises 50 to 100% of the body length, which varies anywhere between 
128 ·  120 and 225 mm (Wilson and Ruff 1999). The morphological characteristics described here, 
129  while somewhat reliable, often vary, and are sometimes even reversed between species 
130  depending on the geographic area. As such, I did not distinguish between these two species in 
131  the context of my study. 
132  These mice are commonly recognized as habitat generalists, and the breadth of their 
133  habitat selection far exceeds that of microtine rodents (M'Closkey et aI1975b).  As such, they 
134  make particular use of heterogeneous environments comprising vegetation of varying densities 
135  (Bowker et al. 1975). Despite being capable of occupying a broad range of habitat types, 
136  Peromyscus spp. do exhibit certain microhabitat preferences. Deer mice primarily reside in 
137  areas dominated by woody vegetation or shrubs (M'Closkey et al. 1975b) and are least 
138  commonly captured in habitats with high densities of forbs (Yahner 1982). 
7 139  M. pennsylvanicus is easily distinguished from Peromyscus spp.  in the field. While its 
140  total length (140 to 195 mm) overlaps with those of deer mice, M. pennsylvanicus has a much 
141  more robust and rounded body shape (Reich 1981). Its ears are small and often hidden within 
142  the pelage. The dorsal fur is dense and typically grey to grey-brown in color. The characteristic 
143  long tail and silver venter of this species help to distinguish it from other voles in its genus 
144  (Whitaker 1998). 
145  M. pennsylvanicus is most commonly associated with grassland habitat (M'Closkey et 
146  al. 1975b), although it has also been found in areas with woody vegetation (Reich 1981). 
147  Overall, the meadow vole appears to avoid forested environments (Yahner 1982). This rodent 
148  has also been reported to show a preference for microhabitats with high densities of vegetative 
149  cover (Birney et al. 1976). Such structural canopies provide both consistent temperature and 
150  moisture within the microhabitat that are beneficial to the animals occupying it (Getz 1960). 
151  The presence of dense litter on the ground facilitates movement, and thus is also preferred by 
152  M.  pennsylvanicus (Schramm et al. 1970)  These rodents are typically found in mesic habitats 
153  containing dense cover, where at least 50% of the vegetation is comprised of tallgrass 
154  vegetation (Zimmerman 1965). In areas where M.  pennsylvanicus coexists with other species of 
155  small mammals, it will also segregate itself into mesic environments (Murie 1969). 
156  Allotopy and Microhabitat: 
157  Because rodents are present throughout the world in such high numbers, they regularly 
158  occupy similar geographic areas and/or ecological niches. However, the nature of these 
159  relationships varies, and depends mainly upon the organisms' temporal activities, distribution, 
8 160  and use of habitat (Parren et al. 1985).  In turn, these interactions can directly affect the 
161  population densities of these organisms as well as their movement within a given population 
162  (Douglass 1976). 
163  The variation within these species' relationships requires the employment of an 
164  appropriate system of classification. Organisms that either partially or fully share a geographic 
165  range are classified as sympatric. Conversely, allopatric organisms do not share a geographic 
166  distribution (Rivas 1964). Organisms that occupy the same habitat are classified as syntopic, 
167  while those who do not occupy the same habitat are allotopic. These species may, however, 
168  occupy the same geographic area (Rivas 1964).  In the context of this manuscript, our primary 
169  interest is in allotopy. 
170  As stated previously, murid rodents M. pennsylvanicus and Peromyscus spp. exhibit 
171  similar geographic distributions throughout the eastern United States. These genera often 
172  exclude one another in the areas in which they are both present (M'Closkey 1975b). Thus, they 
173  are sympatric at the geographic level and allotopic at the stand level. 
174  The allotopy exhibited by populations of small mammals is generally attributed to 
175  varying affinities for structural habitat, competition for food resources, or occupation of 
176  different niches within their macrohabitat (M'Closkey 1975a). Across their distributions, 
177  Peromyscus spp. and M. pennsylvanicus consume decidedly different food resources. 
178  Peromyscus spp. feed primarily on seed and butterfly or moth (Lepidoptera) larvae but will also 
179  feed on fruits and nuts when they are present (Kaufman 1985). In wooded environments, their 
180  diets include Prunus spp., Froxinus spp., and Setaria spp. seeds, while in grassy fields Setaria 
9 181  spp. seeds are primarily consumed (Whitaker 1966). The diverse feeding habits of  these mice 
182  allow us to categorize them as a dietary generalist. Comparatively, in the same geographic 
183  areas, M. pennsylvanicus feeds specifically on monocots such as Canada  Bluegrass (Poa 
184  compressa), Rock Muhly (Muhlenbergia sobolifera), Witchgrass (Panicum copillare), and 
185  Narrowleaf Plantain {Plantago lanceolata} (Zimmerman 1965). 
186  Since the diet of Peramyscus spp. encompasses a wide variety of food types, this 
187  requires the organisms to forage in an equally wide variety of areas. Arboreal foraging activity 
188  has been noted in these species (Kaufman et al. 1985). Food specialist Micratus pennsylvanicus 
189  feeds primarily on fallen graminoid vegetation, and thus is notably less likely to utilize trees and 
190  other vertical vegetative structures. 
191  In order to understand the significance and validity of this study, a thorough examination of 
192  the habitat concept is needed. An organism's macrohabitat comprises discrete sections of area 
193  in which the organism's home range exists {Morris 1987}. Put more simply, this distinction 
194  concerns the physical environment on a landscape scale (Jorgensen 2004). The function of this 
195  area is not limited to a single purpose; instead it is capable of supporting many species offlora 
196  and fauna. The habitat level with which we are concerned, however, is microhabitat. While 
197  macrohabitat is defined primarily by the temporal activities of the organisms that live within it, 
198  microhabitat comprises the factors that ultimately determine these daily behaviors. Such 
199  factors may be either chemical or structural in nature; soil pH or vegetative cover, for example 
200  (Morris 1987). 
201  Competitive Exclusion and Habitat Partitioning: 
10 202  The competitive exclusion principle states that "complete competitors cannot coexist" 
203  (Hardin 1960).  In other words, populations that are incapable of breeding with one another 
204  cannot occupy identical niches (Hardin 1960). Pressure from interspecific competition, caused 
205  by species having identical niches, will cause the species to either out-compete one another or 
206  shift their niche preferences (Price 1978). Competitive exclusion activities have been 
207  documented concerning our species of interest. In grassland areas where M. pennsylvanicus is 
208  sympatric with other rodents, the species excludes Peromyscus spp. (Reich 1981). In 
209  experimental situations, Peromyscus spp. were detected in lower frequencies in areas where 
210  Meadow Voles were present. Consequently, when M. pennsylvanicus was removed, mouse 
211  populations expanded dramatically (Grant 1971). These relationships suggest that some level of 
212  competitive exclusion exists between these genera. However, these interactions are unlikely 
213  diet-related, as these rodents exhibit decidedly different food preferences (M'Closkey et al. 
214  1975b). 
215  The availability of microhabitat is a potentially limiting factor for population sizes of 
216  sympatric species. When competitors are removed from the environment, species' will shift 
217  their use of microhabitat towards their optimal range of microhabitat. Similarly, the density of a 
218  given species is highest in environments where the amount of ideal available microhabitat is 
219  highest (Price 1978). Geographically sympatric species that are limited by the presence of 
220  certain resources may shift their environmental preferences along the microhabitat continuum 
221  within the overall macrohabitat in response to a lack of  these resources (MacArthur 1972). 
222  Such habits have been documented in Peromyscus spp.; in areas where only one of these 
1223  mouse species is present, they occupy an extensive range of habitat. However, when two or 
11 224  more of these species occur in the same area, their niche selectivity increases (King 1986).  It 
225  has been documented in both grassy and forested environments that species who exhibit a 
226  broader niche are those who dominate the ecosystem. Conversely, habitat specialists have 
227  lower population densities in the same habitats (Anthony 1981). 
228  Objectives: 
229  The differences that exist between these rodents' food preferences suggest that the 
230  local allotopy that these species exhibit should not be attributed to interspecific competition 
231  for food resources. Thus, the goal of this study was to determine if the allotopy exhibited by 
232  these species is due to a differential selection for microhabitat. This study also allowed me to 
233  accumulate information to help fill the void of knowledge on rodent microhabitat selection in 
234  the Muncie, IN area. This knowledge will also contribute to the general small mammal 
235  knowledge base. 
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16 315  Chapter 2: A Comparison of the Microhabitat Associations of the Meadow Vole (Microtus 
316  pennsylvanicus) and Peromyscus spp.  in Prairie and Forest Environments in Muncie, IN. 
317  Kathryn A.  Ruhrold, Scott M. Bergeson, and Timothy C. Carter. 
318  Abstract: 
319  In the Eastern United States, two genera of rodents, Microtus and Peromyscus, are 
320  geographically sympatric. However, at the macrohabitat level, they are often found to be 
321  allotopic. This begs the question as to why the individuals of these genera are allotopic. 
322  Allotopy is commonly a product of resource competition (e.g. for food). However, because 
323  these two genera exhibit distinctly different diets and feeding strategies, it is unlikely that they 
324  compete for food resources. Species have also been found to segregate themselves based upon 
325  habitat preferences. Thus, the goal of this study was to determine whether the allotopy present 
326  between certain species within these genera can  be attributed to differential selection for 
327  microhabitat. This study was conducted on the Ball State University Cooper Farm property in 
328  Muncie, Indiana. Sherman live-trapping for Meadow Voles (Microtus pennsylvanicus) and 
329  Peromyscus spp. was conducted in both prairie and forest environments from September of 
330  2011 to March of 2012. Data were collected on soil volumetric water content, ground cover, 
331  vegetation density, vegetation height, and litter depth at trap locations where target species 
332  were caught. These same data were collected at an equivalent number of trap locations where 
333  target species were absent.  Our results show that M. pennsylvanicus and Peromyscus spp. did 
334  not use differing microhabitats as they pertained to our variables of interest. However, due to 
335  an overgrowth of tallgrass in our study site, the area is homogeneous. We  propose that we 
17 336  were unintentionally trapping within a single microhabitat type. Since Peromyscus spp. were 
337  present in high numbers, and M. pennsylvanicus were virtually absent from our study site, we 
338  also propose that M. pennsylvanicus were indeed occupying differing microhabitats, possibly 
339  not within our study site. This is supported by our results which demonstrated that M. 
340  pennsylvanicus did not show preference for particular microhabitat characteristics within our 
341  study site. 
342  Introduction: 
343  An area of small mammal study that has recently been lacking in knowledge is that of 
344  microhabitat selection.  Between the years of 1996 and 2005 the number of articles published 
345  regarding small mammal selection for microhabitat decreased by over 92% (Jorgensen 2004). 
346  This is surprising, as microhabitat selection has been found to affect area of a species' ecology 
347  that are of high scientific interest, such as species abundance, distribution, and spatial and 
348  temporal movements (Yahner 1982 and Douglas 1976). Similarly, ecologically important 
349  relationships have been identified between microhabitat selection and interspecific 
350  competition (Falkenberg et aI1998). 
351  Both field observations and laboratory experiments suggest that interspecific 
352  competition is one of the primary causes of allotopy, an ecological condition in which related 
353  species occupy the same geographic area but do not share habitat (Glass et al. 1980, Iverson et 
354  al1972, and Rivas  1964). Conversely, sympatric species inhabit both the same habitat and 
355  identical or overlapping geographic areas (Rivas 1964). In the eastern portion of the United 
356  States, M. pennsylvanicus and Peromyscus spp. exhibit similar geographic distributions but 
18 357  often exclude one another in areas where both genera are present (M'Closkey 1975b). Thus, we 
358  classify these organisms as geographically sympatric and locally allotopic. 
359  Allotopy in populations of rodents and other small mammals has been attributed to a 
360  variety of ecological factors, including differential selection for structural habitat, competition 
361  for resources, and shifts in niche selection driven by successional changes in macrohabitat 
362  (M'Closkey 1975a). It is generally understood that across their geographic distribution, M. 
363  pennsylvanicus and Peromyscus spp. differ in their selection for food resources. Whitaker 
364  (1966) found that in Indiana, Peromyscus maniculatus and Peromyscus leucopus consumed 
365  primarily seeds and lepidopteran larvae. Across their distribution, these mice have also been 
366  found to feed on fruits and nuts present in the tree canopy (Kaufman 1985). In wooded 
367  environments, their diets included Prunus spp., Fraxinus spp., and Setaria spp. seeds, while in 
368  grassy fields Setaria spp. seeds were primarily consumed (Whitaker 1966). The omnivorous and 
369  relatively indiscriminate diet of these species suggests that they are generalists when it comes 
370  to food consumption. Differentially, in similar geographic areas, Microtus pennsylvanicus feeds 
371  selectively on monocots such as Canada  Bluegrass (Poa compressa), Rock Muhly (Muhlenbergia 
372  sObolifera), Witchgrass (Panicum capillare), and Narrowleaf Plantain (Plantago lanceolata) 
373  (Zimmerman 1965). 
374  The differences in these organisms' feeding habits suggest that the local allotopy 
375  present among these species is unlikely due to interspecific competition for food resources. 
376  Thus, the goal of this study was to determine if  the allotopy exhibited by these species should 
377  instead be attributed to a differential selection for microhabitat. 
19 378  Study Site: 
379  This study was conducted on Ball State University's Cooper Farm property in Delaware 
380  Co. from September of 2011 to March of 2012. The area is divided into 31.5 acres of woodland 
381  and secondary successional habitat and 57 acres oftallgrass prairie. This study was restricted to 
382  an 8 acre mature forest plot and a 17 acre tallgrass prairie plot located within the study area. 
383  The tallgrass prairie plot was dominated by mesic prairie graminoids (Families: Poaceae, 
384  Juncaceae, and Cyperaceae), although mesic prairie forbs were present in smaller numbers. A 
385  small swale ran through the length of the prairie habitat. The mature forest plot consisted of 
386  mixed woody vegetation and was dominated by oaks (Quercus spp.) and hickories (Carya spp.). 
387  Methods: 
388  We used 3/1  x 3/1  X 10/1 non-folding aluminum Sherman traps (Model 3310A, H.B. 
389  Sherman Traps) to trap for Peromyscus spp. and M. pennsylvanicus. Each trap was baited with 
390  sunflower seeds and contained cotton to facilitate moisture absorption and prevent 
391  hypothermia. Each trapping grid consisted of 25 Sherman traps set at 5 meter intervals. One to 
392  2 grids were randomly distributed in both the prairie and forest plots during each trapping 
393  session, which lasted from 2-5 days.  The traps were checked daily. Upon a successful capture, 
394  species, sex, and UTM coordinates were recorded. All organisms were released following 
395  capture. Microhabitat data on soil volumetric water content, vegetative cover, vegetative 
396  height, litter depth, and vegetative density were also collected within a 1 m
2 area surrounding 
397  the capture site. Soil volumetric water content was determined using a Vernier Soil Moisture 
398  Sensor. Soil volumetric water measurements ranging upwards of 45% indicated saturation 
20 399  (Vernier 2011). Percent structural vegetative cover was also recorded. However, because 
400  understory vegetation, and not canopy cover, plays a role in rodent foraging habits, mature 
401  trees were excluded from these data (Kaufman 1985). Vegetative height (m) and litter depth 
402  (cm) were recorded within the 1 m
2 area.  Vegetative density considered the percentage of 
403  woody vegetation, tallgrass, and forbs within the 1 m
2 area. 
404  These same microhabitat data were also collected at an equal number of randomly 
405  selected empty trap locations within the same grid. These points comprised absence data and 
406  provided a means of comparison against data collected at locations of successful capture. In the 
407  event that a grid yielded no successful captures during a trapping session, three sets of these 
408  data were collected from randomly selected traps within the grid. 
409  Because of the morphological and ecological similarities of P.  maniculatus and P. 
410  leucopus, no differentiation was made between the two species. Instead, this paper will 
411  consider the Peromyscus genera as a whole. Each  rodent capture was treated as one 
412  observation. Multivariate analyses of variance were performed on all variables to determine 
413  whether microhabitat use varied between areas where mice were captured, where voles were 
414  captures, and areas where these species were not detected. If differences were found between 
415  the mean microhabitat measurements of a species' presences and absence points, a series of 
416  two-sample t-tests were conducted to identify where these specific differences existed. 
417  Results: 
418  Seven M. pennsylvonicus and 68 Peromyscus spp. were trapped over a total of 1,800 
419  trap nights. 51 Peromyscus spp. were caught in the prairie plot, while 17 were caught in the 
21 420  forest plot. Because no M. pennsylvanicus were caught in the forest plot to compare to 
421  Peromyscus spp., all Peromyscus spp. trapped in the forest environment were excluded from 
422  our statistical analyses. Additional species captured during the study included the house mouse 
423  (Mus musculus), northern short-tailed shrew (Blarina brevicauda), long-tailed shrew (Sorex 
424  spp.), virginia opossum (Didelphis virginiana), long-tailed weasel (Mustela Jrenata), and least 
425  weasel (Mustela nivalis).  Because a number of capture locations successfully trapped both of 
426  the target species, the separation of microhabitats is incomplete. 
427  The results of our study show that M. pennsylvanicus and Peromyscus spp. did not show 
428  preference for differing microhabitats (p = 0.833), neither did voles show preference for a 
429  particular microhabitat type (Table 1; p = 0.166). However, the results of our study suggest that 
430  the microhabitat in areas where Peromyscus spp. were present differed from that of areas 
431  where the mice were not detected (Table 1, p < 0.001). Specifically, mice used areas with higher 
432  percent ground cover (p= 0.001), higher percent tallgrass (p= 0.001), lower percent woody 
433  vegetation (p= 0.006), and taller average vegetation height (p= 0.006). 
434 
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22 443  Table 1:  Microhabitat preferences of Peromyscus spp. and M. pennsylvanicus.  Because 
444  multivariate analyses of variance did not detect any microhabitat selection by M. 
445  pennsylvanicus, no two-sample t-tests were conducted on these data. 
Microhabitat Characteristics 
Soil Volumetric Water Content (%) 
Avg. Litter Depth (cm) 
Microhabitat Characteristics 
Soil Volumetric Water Content (%) 
Ground Cover (%) 
Tallgrass Vegetation (%) 
Forbs (%) 
Woody Vegetation (%) 
Avg. Vegetation Height (m) 
Avg. Litter Depth (cm) 
446 
447  Discussion: 
Prairie Peromyscus spp. 
(Present), n= 51 
4.03 
M. pennsylvanicus 
(Present), n= 7 
17.66 
59.3 
72.1 
7.14 
6.43 
0.95 
4.03 
Prairie Peromyscus spp. 
(Absent) 
3.43 
M. pennsylvanicus 
(Absent), n= 7 
16.51 
36.43 
21.79 
30.36 
22.38 
0.58 
3.12 
448  The primary hypothesis in this study was that the allotopy present between M. 
t 
0.86 
449  pennsylvanicus and Peromyscus spp. can be attributed to differential selection for microhabitat 
450  We found that M. pennsylvanicus and Peromyscus spp. did not select for differing 
451  microhabitats, neither did voles exhibit preference for certain types of microhabitat. However, 
452  because of our low captures of M. pennsylvanicus it is possible that microhabitat segregation 
453  did exist between these genera, but we lacked the sample size to detect it. Alternately, the 
454  homogeneity of habitat within the study site may have also played a role in results of this study. 
23 
p-value 
p= 0.393 455  Heterogeneity of habitat increases the number of microhabitats available for animals to 
456  occupy, and due to a recent overgrowth of tallgrass in the prairie site, heterogeneity in this area 
457  was reduced. Thus, we believe we were unintentionally trapping within a single microhabitat 
458  type. Since Peromyscus spp. were present in high numbers, and M. pennsylvanicus were 
459  virtually absent from our study site, we propose that M. pennsylvanicus were indeed occupying 
460  differing microhabitats, possibly not within our study site. Our failure to detect significant 
461  microhabitat preferences within the M. pennsylvanicus population also suggests that they may 
462  not have been occupying preferred habitat. We therefore cannot eliminate microhabitat 
463  selection as a possible basis for the local allotopy seen in these rodents in more diverse 
464  habitats. On the contrary, we suggest that the results of our study support the idea that these 
465  two species occupy different microhabitats. In future studies it would be  prudent to sample in 
466  less homogeneous areas to confirm that the homogeneity of the macrohabitat indeed skewed 
467  our results. 
468 
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